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Background
For their end of life, most patients wish to "live a meaningful life" [1] in their familiar setting with "dying at home" [2] . Currently, dying at home is realized for about 13-70% of patients, depending on the setting and available palliative care structures [3] [4] [5] [6] [7] [8] . It has been repeatedly shown that structured palliative care home services increase the likelihood to die at home about 3-to 4-fold [9] [10] [11] . Various structures of care are developed to improve access to palliative home care [8, 11] spanning ambulatory nursing and palliative care services [7, 12] , primary care facility-based interdisciplinary teams [13] , and multidisciplinary, hospital-based in-and outpatient services [9, 10, 14] . However, access to programs is often restricted to patients with certain medical or social characteristics (e.g., cancer patients only [7, 9, 11, [14] [15] [16] , at least one informal caregiver at home [8] , and no need for 24-hour services) or rendered difficult due to long distances in rural areas [17] . The issue of fragmented palliative care services has been the subject of recent discussion [18] . As one solution, reframing of the core ideas of end-of-life care in the concept of integrated palliative care is gaining increasing attention [18] . This concept refocuses on the individual patient and calls for services being tailored to each individual's needs.
As in many other countries, palliative care is an evolving field in Germany. In this two-year, representative, retrospective study we analyze the palliative care in a rural German region representing a physician-based, integrated palliative care approach. Predictors for dying at home in this rural region and the palliative care situations in extended families typical for rural areas were analyzed from the perspective of integrated palliative care.
Methods

Study Design.
In this cross-sectional, representative study all physicians of the largest physician district of the Kassenaerztliche Vereinigung Nordrhein (publically authorized 2 International Journal of Palliative Care physicians' association), North Rhine-Westphalia, Germany, in the survey year 2009 were surveyed for their palliative care in the preceding two years. In 2008 this rural area covered a territory of 164 square kilometers with a total of 27,780 inhabitants (population density per square kilometer: 169; for comparison: in North Rhine-Westphalia: 515) [19] . All fifteen physicians (eleven primary care and four specialist physicians (orthopedics, gynecology, pediatrics, and urology)) licensed for this area self-organize the mandatory regional acute care service. This service covers all after-office hours including nights and weekends except emergencies requiring an ambulance. It includes an on-call service for palliative care patients unless the patient's physician chooses to provide palliative care around the clock himself.
Data Collection.
The study data were obtained in prestructured physician interviews performed by this physician. Each interview consisted of a cross-sectional physician survey and a retrospective analysis of the charts of all deceased palliative care patients that a physician had cared for during the years 2007-2008. All interviews were performed between May and July 2009.
The interviews were based on two prestructured survey instruments which requested the following information:
(1) Physician and practice sheet: for example, physician's age, gender, years in practice, medical specialty, practice size, physician's availability for his own palliative care patients, and physician's experiences with palliative care. For details see Table 1 .
(2) Chart review sheet: during the chart-based interviews the physicians answered the various questions about each of their deceased palliative care patients: for example, age, gender, primary diagnosis, additional diagnoses relevant to palliative care, location where the patient was cared for, hospital days if required, place of death, and patient's wishes for end-of-life care; involvement of family members; physician's activities including the number of home visits, issues discussed with patient and family, and details on the medical care provided. At the end of each chart interview the physician was asked for his personal experiences in the palliative care for this patient and challenges faced. For details see Tables 2-5.
Using regional public mortality data the percentage of patients who had received palliative care by one of the physicians involved in relation to all the deceased in this biennial period was calculated. Based on registry data on the place of death, the percentage of palliative care patients who died at home in relation to all who died was calculated.
Data Management, Statistical Analysis, and Ethics' Statement.
The study design and data management were performed at the Institute for General Medicine, University of Duisburg-Essen, Essen, Germany. Participation in this retrospective study was voluntary. To maintain confidentiality the physician interviewer did not have access to the patients' charts which were under review by the physician who had provided medical care only. The Ethics Committee of the University Clinic Essen, University of Duisburg-Essen, Germany, had agreed to this approach. The statistical analyses were performed with IBM SPSS Statistics for Windows, Version 21.0 (Armonk, New York: IBM Corp.). The primary endpoint was the percentage of palliative care patients who died at home. Secondary endpoints were the frequencies of the various aspects of palliative care provided. Active involvement of the next of kin was defined as taking over five or more elements of palliative care. Univariate analysis, 2 -statistics, and a logistic regression model were used to determine predictors for dying at home. Statistical significance was assigned at the level of < 0.05.
Results
3.1. Physician Characteristics. All but one of the fifteen physicians volunteered for the study; the nonparticipating GP was not interested in this study (participation rate 93.3%). The physicians' average age was 50.6 years, 87.6% were male, and 42.9% were working in a group practice. During the biennial period each physician cared for 6.5 patients on average, who required a mean of 10.4 home visits each in a distance of up to 18 kilometers from the physician's office. For details see Table 1 .
Palliative Care Patient Population and Public Mortality
Data. In the years 2007 and 2008 a total of 463 inhabitants of the region died: 215 (46.4%) deceased within and 248 (53.6%) outside the city limits. A total of 19.7% of all deceased inhabitants had received palliative care by the physicians surveyed (91 of 463). Dying at home was made possible for 60.4% (55 of 91) of these patients. In addition, all long-term nursing home residents died in their "second home" (13 of 91; 14.3%), increasing the rate of patients dying at home to 74.7% (68 of 91). For details see Table 3 .
Palliative Care Patient Characteristics.
During the biennial study period one specialist physician did not have any palliative patient. Thus, data on 91 patients from thirteen physicians were analyzed. The mean age of the patients was 70.9 years (range: 6-98), and 56.0% were female ( = 51). There was no access limitation to the services which addressed patients with cancer (61.5%) and noncancer patients (38.5%). Stratified by main diagnosis, patients with malignancies (40 of 56; 71.4%) and neurological diseases (11 of 18; 61.1%) were most likely to die at home, followed by those with cardiac (4 of 7; 57.1%), pulmonary (2 of 5; 40%), and renal diseases (2 of 4; 50%). One patient with a hepatic disorder died apart from home. For details see Tables 2 and 3 .
At the time when a physician considered the patient to receive palliative care, 41.8% of the patients were unable to work and bedridden some time of the day ( = 38). The most frequent patient preferences for palliative care were not to suffer from pain (54.9%), to avoid unnecessary therapies (42.9%), and to die at home (28.6%). For details see Table 2 .
Living Circumstances of Palliative Care Patients and Their
Families. About 40% of the patients lived in two-generation and about 20% in three-generation households, while only 2% lived alone. The multigenerational households were typically found in farm houses in small villages or in isolated cottages in the countryside. During the terminal phase, 52.7% of the families changed the patient's living circumstances or their private living space to enable the patient to stay at home ( = 48), for example, bathroom reconstruction ( = 35, 38.5%) or moving the patient's bed into the family's living room ( = 9, 9.9%). Two patients moved to a nursing home or a hospice within a nursing home for end-of-life care. Most family members were actively involved in care: help with oral medications (72.5%) and positioning (59.3%). The most frequent medications were pain medications (opioids and nonopioid analgesics). For details see Tables 3 and 4 .
Physicians' Roles, Experiences, and Preferences in Endof-Life
Care. In addition to providing typical medical care, physicians were actively involved in various other issues, such as help with administrative topics (44%), emotional support of relatives (69.2%), and spiritual support (14.3%). In nearly 40% of the patients, physicians reported that they were needed to "be present as human being" ( = 35; 38.5%). For details see Table 5 .
In the majority of scenarios the family members were seen as positive contributors ( = 76; 83.5%). In 20% of the cases, physicians were very satisfied with the collaboration with the professional nursing services ( = 21; 23.1%) but would have liked more support by family members ( = 8; 8.8%) and/or better communication with hospitals ( = 5; 5.5%). Nearly 20% complained about difficulties to receive benefits from the nursing care insurance and its medical advisory organization ( = 16; 17.8%). For details see Table 5 .
3.6. Predictors for Dying at Home. In the univariate analyses the following four independent variables were significant predictors for dying at home: family members were actively involved in care ( < 0.001), cancer diagnosis ( = 0.007), palliative care in a farm outside the village ( < 0.001), and the patient's wish to die at home ( = 0.012). An inpatient stay during the palliative care period was a negative predictor for dying at home ( < 0.001). There was no influence of the patient's gender, age (≤/>72 years), and functional status. Multicollinearity was observed between the variable "palliative care in a farmhouse outside the village" and all other positive predictors, so that this variable was excluded from the final regression model. Thus, the following three positive predictors for dying at home were cancer diagnosis (Odds Ratio (OR) 4.07; 95% confidence interval (CI) 1.27-13.03), family members actively involved in care (OR 5.7, 95% CI 1.81-18.25), and the patient's wishing to die at home (OR 5.54; 95% CI 1.38-22.23). In contrast, a hospital stay during end-of-life care was a negative predictor for dying at home (OR 0.08; 95% CI 0.02-0.29).
Discussion
Our representative study of rural palliative care in a German region showed that 60.4% of those patients receiving palliative care died at home according to their wishes. In contrast to many other palliative care settings, the approach described in our study is not prestructured externally but results from individually tailored palliative care self-organized by the locally licensed physicians under integration of family and nursing service resources.
Predictors for Dying at Home in Rural
Regions. The percentage of patients who died at home in our study is well within the range of the 36-80% reported from other scenarios [7, 11, 15, 16] . Our study confirmed the diagnosis of a malignancy, the wish to die at home, and next of kin actively involved in care as significant positive predictors for dying at home [2, 6, 15, 20] . Just as in other studies, a hospital stay during end-of-life care was determined as a negative predictor for dying at home in our study [2, 8] . Similar to the 31.3% reported by Fukui et al. [7] , 34.5% of the patients in our survey who died at home required a temporary hospital stay. While some studies found no difference between urban and rural areas [3, 7, 11] , others concluded that rural patients were less likely to die at home due to a lack of ambulatory services [17, 21, 22] . Although we did not compare urban and rural areas, our rate of 60% of patients dying at home is consistent with findings from other palliative care settings.
Setting-Tailored Rural Palliative Care and the Role of
Multigenerational Families. The patients described in our study died in quite different rural settings, ranging from a single patient in his trailer home supported by a nursing service to multigenerational family scenarios in farm houses. In the latter scenario even 80% of our patients were able to die at home which we attribute to the patients' strong wish to remain within their family setting and an extraordinary commitment of the multigeneration families. The specific social structures in this rural area are obvious when comparing to nationwide statistics: 25% of the patients in our study lived in families spanning at least three generations as do only 0.5% of the general population [23] . Canadian and Australian studies describe family members of palliative 6 International Journal of Palliative Care care patients who reported that they felt burdened by being forced into providing palliative care [22] due to a shortage of professionals and long distances [17, 22] . In our study family members took part in the patient's care in 89% of the situations but nursing services supported 91% of these scenarios. This rate is much higher than the 26-51% nursing service involvement reported in other studies [3, 24, 25] .
Physicians' Roles and Experiences in Rural Palliative Care.
Several studies showed that patients wish to be supported by the same physician for their end-of-life care [26] , which was realized for 43% of our study patients. In contrast to other structures of palliative care, which are predominantly nurse-driven [17, 22] , the physicians are the key coordinators in our region who supported patients and next of kin in a comprehensive way. While the physicians reported mainly positive experiences with families and nursing services, they expressed a desire for better communication with hospital physicians and/or health care insurances. In the service structure surveyed the shift to palliative care is often not as clearcut as in situations where a shift to a specialized palliative care service is associated with a change of care provider.
International Journal of Palliative Care 7 4.4. Conclusions, Limitations and Perspectives. Our retrospective survey of a rural physician-based, interdisciplinary care documented an integrated palliative care approach tailored to the patients' preferences and social situations. As one of the first reports we shed a special light on palliative care scenarios in social structures typical for rural regions and showed an extraordinary involvement of multigenerational families; yet further studies are of interest. As in other retrospective studies, we cannot exclude potential recall biases or socially expected answers on behalf of the participants. Future studies on such integrated care models [18] should include the perspectives of patients, caregivers, and nursing services.
